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PoTASSIUM-ARGON DATES FROM THE COBAW GRANITE, 
CENTRAL VICTORIA 


By A. J. STEWART* 


ABSTRACT: Four biotite samples from the three largest intrusions of the compound 
Cobaw Granite have been dated by the potassium-argon method. The four dates (347, 
358, 359, and 361 m.y., all + 7 m.y.) are all Late Devonian on the Kulp time-scale, or 
Early Carboniferous if the Devonian-Carboniferous boundary of McDougall er al. (1966) 
is used. The dates agree with the Devonian-Carboniferous age assigned to all the central 
Victorian granites on stratigraphic grounds. 


INTRODUCTION It is one of several large, post-orogenic, sub- 
The Cobaw Granite is situated in central Vic- volcanic granite plutons that were emplaced into 
toria, about 50 miles N. of Melbourne (Fig. 1). the folded and faulted Lower Palaeozoic sediments 
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Fic. 1—Locality map of central Victoria, showing major areas of acid igneous rocks and 

localities referred to in text. Geological boundaries taken with slight modification from 

Geological Map of Victoria, 1963, 1:1,000,600, published by the Department of Mines, Mel- 
bourne, Victoria. 
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of the Laehlan Geosyneline after the Tabberab- 
beran Orogeny, which oceurred in the later part 
of Devonian times. Some of these granites intrudc 
acid volcanie rocks that formed an early extrusive 
phase of the magmatic aetivity (Hills 1959). On 
Stratigraphic and palaeontologie evidence, the 
time of emplacement of the granite plutons is 
braeketed between Late Devonian and Early Car- 
boniferous; clastie sediments interbedded with the 
acid voleanics of the Cerberean cauldron at Tag- 
gerty contain Late Devonian fish fossils (Hills 
1931), and sediments with Early Carboniferous 
fish fossils (Woodward 1906) unconformably 
overlie granite that intrudes similar eauldron vol- 
eanies near Mansfield (Brown 1961). However, 
up to the present time, only one age determination 
on the central Victorian granites themsclves has 
been published, viz., a Rb/Sr date of 369 + 
11 m.y. (Late Devonian) on the Barjarg Granite 
(MeDougall et al. 1966). 


GEOLOGICAL SETTING OF THE 
DATED SAMPLES 


The Cobaw Granite has been deseribed by the 
author in an carlier paper (Stewart 1966). The 
massif, shown in outline in Fig. 2, comprises a 
large mass of medium-grained granodiorite G3, 
and a wide ring of coarse-grained granite G2 that 
surrounds G3. A smaller mass of porphyritic 
granodiorite G4 interrupts the ring of granite for 
some 6 miles along its southern side, and has a 
transitional eontaet with G3. The carliest intru- 
sion, Gl, is an irregular dyke of hypersthene 
porphyrite situated outside the granite ring at its 
north-eastern corner. Sample 1 of the present 
study comes from the south-western eorner of the 
granite ring G2, samples 2 and 3 are from two 
different parts of the granodiorite G3, and sample 


Fic. 2— Generalized geological map of Cobaw Gran- 

ite, showing boundaries of major intrusions (G1 to 

G4), locations of dated samples 1 to 4, and the dates 
obtained (in m.y.; in rectangles). 


4 is from the porphyritie granodiorite G4; the 
sample locations are shown in Fig. 2. All the 
samples were taken from fresh rock blasted loose 
during road construction by the local authorities. 
The three roek-types are deseribed petrographic- 
ally in Stewart (op. cit.). 


ANALYTICAL METHODS 


Potassium in the samples was detcrmined by 
atomic absorption spectrophotometry, and argon 
was extracted, purified, and its composition deter- 
mined by eonventional isotope dilution techniques, 
as set out in Armstrong (1970). The precision of 
the dates is 2% (¢). All dates were caleulated 
using the constants KAg = 4:72 X 10710 yr—1, 
KA, = 5:85 X 10-1! yr—1, K4°/K = 0:0119 atom 
per cent. The analyses were made on miea separ- 
ates obtained from the crushed and sieved whole 
roek, using a vibrating table and bromoform. 


RESULTS 


Sample descriptions, analytical data, and K-Ar 
dates are set out in Table 1, and the dates are 
plotted in Fig. 2. Kulp (1961) placed the 
Devonian-Carboniferous boundary within the vol- 
eanie succession of the Cerbcrean eauldron, and 
assigned to it a date of 345 m.y., basing this in 
part on a biotite date of 344 m.y. from the Cer- 
berean voleanics themselves (Evernden et al. 
1961); this biotite date was later revised to 
345 m.y. by Evernden and Richards (1962). On 
this basis, the four samples from the Cobaw 
Granite are all Late Devonian in age. McDougall 
et al. (1966) redctermined the age of the Cer- 
bercan voleanics, and coneluded that the 
Devonian-Carboniferous boundary should bë 
placed at 362 + 6 m.y.; using this figure, the 
Cobaw Granite samples are all Early Carbonifer- 
ous in age. Samples 1, 3, and 4 straddle the 
Devonian-Carboniferous boundary of McDougall 
et al. when the +7 m.y. errors are taken into 
account. The four dates are in agreement with 
the Late Devonian to Early Carboniferous agé 
assigned to the central Victorian granites from 
the stratigraphic and palacontologic evidence dis- 
cussed above. 

With regard to the order of cmplacement of the 
three intrusions sampled in this study, the radio- 
metrice dates add little of significance. The field 
evidence, summarized in Stewart (op. cit.), in- 
dicates clearly that the sequence of intrusion w8 
G2, G3, and G4, in that order. The two dates of 
G3 (347 and 358 m.y.) arc slightly younger tha? 
the 359 m.y. for G2, as they should be, but, of 
the other hand, the 361 m.y. determined on thë 
youngest intrusion G4 is the oldest of thc foul 
dates found. However, the closeness of the foul 
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dates and the resulting overlap in their errors 
virtually prohibits the drawing of any conclusions 
from the age data regarding the order of emplace- 
ment of the three intrusions. Rather, it appears 
that the several intrusions forming the Cobaw 
Granite cooled essentially as a single mass. 
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TABLE 1 


SAMPLE DESCRIPTIONS, ANALYTICAL DATA, AND K-Ar DATES FOR THE 
COBAW GRANITE 


Radiogenic Ar 


Tx STP (cc/gm) X 106 
or Lithology Meng %K (pee arte a 
O; 3 correction in y 
parentheses) | 
i Granite Biotite Pome), Woe) 115-96 (9) 359 
(G2) (1% chlorite) 
2 Granodiorite Biotite GO<5i 657 99-55 (9) 347 
(G3) (2% chlorite, 
tr. hornblende) 
3 Granodiorite Biotite 6-46, 6-51 102-14 (4) 358 
(G3) (2% chlorite, 
tr. hornblende) 
4 Granodiorite Biotitc 5-5162 87-83 (5) 359 
(G4) (3% chlorite, 88-96 (5) 363 
tr. hornblende) | ACR = SKI 


OO OW0O071' Kc i e 


* Chlorite percentage reported is estiniated from the heights of the 14 A and 10 A peaks on X-ray diffrac- 
tion curves; it is not an accurate measure of the actual chlorite content. Presence of hornblende indicated 


by X-ray diffraction curve. 


